Effects of human peptide endothelin-1 and two of its sterically unrestrained C-terminal fragments on coronaryvascular smooth muscle.
Clearance of human peptide endothelin-1 (ET-1) has been proposed to follow a receptor pathway involving a cascade of ET-1 receptor endocytosis and lysosomal degradation by a family of proteinases expressed constitutively by most cells. Genetically distinct endopeptidases produce ET-1 and degrade mature peptide. The ET-1 degradation products were considered to be inactive, however, recent evidence suggests that ET-1 fragments sustain most of the homeostatic response produced by parent peptides. The purpose of this study was to establish whether the overall structure of human ET-1 or the structure of its C-terminus is responsible for the subtype-selectivity, down-regulation and clearance of endothelin, and whether D-aminoacid substitution in the moiety of synthetic peptide is involved in effective ET-1 antagonism in coronary vascular smooth muscle. To characterize specific mechanism(s) leading to subtype-selective ET-receptor down-regulation and/or to ET-1 antagonism, ligand binding studies were accomplished with radioactive human (1-21)ET-1 and with C-terminal ET-1 fragments, both peptide agonists and antagonists, in adult male porcine coronary artery vascular smooth muscle (CVSM). The subcellular membranes of CVSM were isolated by isopycnic gradient centrifugation. Exposure of porcine coronary artery to exogenous ET-1 induced endothelin-ETB selective down-regulation. ETA-mediated subtype-ETB down-regulation was observed with distribution of ligand-ETB receptor complexes in light, endosomal, membranes. The ETA selective PD151242 significantly attenuated [3H]-thymidine incorporation, and the ETB selective antagonist BQ788 blocked down-regulation observed in porcine vascular fibroblasts (PF). Preincubation of coronary arteries with ETB selective BQ3020 was accompanied with a more intense down-regulation. our data are indicative of short-term ETB selective down-regulation of endothelin receptors in coronary vascular smooth muscle after exposure to ET-1. The presence in the carboxy-terminus of (Ala11,15) substitution in peptide fragments IRL1620 and BQ3020 determined the differential specificity of ETB-receptor coupling and was important for subtype-ETB-receptor down-regulation. The activation of the dominating ETA-receptor by ET-1 facilitated mitogenic responses to ET-1 in porcine vascular fibroblasts.